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General Comments Regarding Adverse Event


Subject No. XCE-227





Comments by: Wayne Cascio, MD





Background and Events of 10/07/10:





The subject is a 58 years old woman with previous history of volunteering for EPA sponsored health effects studies without incident.  Relevant history is that she is overweight, hypertensive on medical therapy and has abnormal lipids.  Based on prevailing definitions she has metabolic syndrome (increased BMI, hypertension and hypertriglyceridemia).  The 12-electrocardiogram in atrial fibrillation shows a borderline increase in voltage but no other abnormalities.





The patient is reported to have had APBs prior to exposure.  During the exposure an increase in the frequency of APBs was noted.  As shown on the rhythm strips a brief run of what appears to be atrial fibrillation was recorded at 11:37:34.  When a non-sustained run of SVT was recorded triggering an alarm it was decided to terminate the study and remove the subject from the chamber.  Subsequent to that decision she developed a brief episode of atrial fibrillation and flutter that terminated spontaneously.  At no time was the patient in distress.





The patient was transported to the UNC Hospitals Emergency Department where the subject remained overnight without incident.  Subsequently, the subject has done well and returned to routine activities.





Interpretation of Electrocardiograms:





10/07/2010 Time 11:37:34 (Rhythm Strip)


Frequent APBs and one 7.5 second burst of supraventricular tachycardia.  The rhythm is difficult to interpret as a full disclosure print-out but appears to be atrial fibrillation.





10/07/2010 Time: 11:44:40 (Rhythm Strip)


Atrial fibrillation and flutter converts to sinus bradycardia before reverting to atrial fibrillation.





10/07/2010 Time: 11:44:47 (Rhythm Strip)


Atrial flutter with 2:1 AV conduction. Mean heart rate 129 bpm.  Atrial basic cycle length 240 ms corresponding to an atrial rate of 250 bpm.  This rhythm appears to transition to atrial fibrillation that terminates leaving the heart in a sinus bradycardia.





10/07/2010 Time 01:49:xx


Probably slow atrial flutter with 2:1 AV conduction with mean rate of 120 bpm.  Over the next few seconds the rhythm transitions to atrial fibrillation.





10/07/2010 Time: 01:56:01 (12-lead)


Atrial fibrillation with mean rate of 87 bpm.  QRS 82 ms, QT 376 ms, QTc 452 ms.  Non-specific T wave abnormalities in the inferior leads secondary to atrial fibrillation.  Atrial electrical activity is coarse. There are no ST-T wave changes suggestive of ischemia.  QTc is 462 ms and QRS duration is normal.





10/07/2010 Time: 01:56:57 (Rhythm Strip)


Atrial fibrillation with mean rate of 81 bpm. Atrial electrical activity is coarse. There are no ST-T wave changes suggestive of ischemia.  QTc is 462 ms and QRS duration is normal.





10/07/2010 Time: 01:57:09 (Rhythm Strip)


Atrial fibrillation with mean rate of 78 bpm. Atrial electrical activity is coarse. There are no ST-T wave changes suggestive of ischemia.  QTc is 462 ms and QRS duration is normal.





10/07/2010 Time: 01:57:20 (Rhythm Strip)


Atrial fibrillation with mean rate of 80 bpm. Atrial electrical activity is coarse. There are no ST-T wave changes suggestive of ischemia.  QTc is 462 ms and QRS duration is normal.





10/07/2010 Time: 02:05:25 (12-lead)


Atrial fibrillation with mean rate of 91 bpm.  QRS 82 ms, QT 388 ms, QTc 477 ms. Atrial electrical activity is coarse. There are no ST-T wave changes suggestive of ischemia.  QTc is 462 ms and QRS duration is normal.





Conclusion:  Adverse Event probably related to the study protocol.





Comment: 


(1) While an increase of premature atrial beats has been reported in aged healthy people exposed to concentrated ambient fine PM, and in young healthy individuals and middle-aged healthy individuals exposed to traffic-related PM we are unaware of any study that demonstrates an increased risk of atrial flutter/fibrillation in healthy middle-aged individuals exposed to ambient or CAPS.  An increase in the risk of atrial fibrillation has been described in a cohort of subjects with more advanced heart disease, i.e. individuals having internal cardiac defibrillators.  For this reason the occurrence of transient atrial flutter and fibrillation was not anticipated.





(2) It is speculated that long-standing hypertension and systemic inflammation associated with metabolic syndrome increased the vulnerability of the atria to premature beats and that altered autonomic input related to exposure to particulate matter increased the frequency of premature atrial beats which initiated a short period of atrial flutter and fibrillation.  It is important to appreciate that the electrophysiological substrate that permitted the atrial arrhythmia to persist was present before the study was initiated and represents a chronic process.  The susceptibility of the subject to the development of the atrial arrhythmia was not related to the exposure, yet it is likely that the exposure served to trigger the arrhythmia.  The short duration of the arrhythmia also implies that the overall electrophysiological properties of the atria favor maintenance of a normal


rhythm in contrast to a disorganized one.





(3) The staff identified the rhythm disturbance quickly and responded appropriately.  It was prudent to have the patient transported to the emergency department.  Subsequent evaluation did not identify any injury either transient or permanent.





(3) To limit the likelihood of such an episode from happening again it is recommended that the investigators consider obtaining an ambulatory ECG as part of the screening process and that subjects be excluded if they have >10 atrial or ventricular premature beats per hour.  In an effort to be cost-effective and safe it would be reasonable to provide this additional screening to only  subjects greater than 45 years of age, or those less than 45 years with a history of hypertension or diabetes.





Wayne Cascio
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